Uterine leiomyomas or uterine fibroids are the most common gynaecological tumours and occur in about 20-50% of women around the world, with the highest frequency in groups of black women of reproductive age. As tumours responsive to hormones are rare in prepubertal age, they accelerate in growth during pregnancy and involute with the onset of menopause. Leiomyomas are the most frequent benign tumours, with an estimated 0.1-0.8% risk of malignant transformation into sarcomas. However malignant leiomyosarcomas are rare and can arise de novo, without leiomyoma as a "base". In the human body, they are the most common tumour of all pelvic organs. Histologically leiomyomas arise from the overgrowing of the smooth muscle and connective tissue during monoclonal cell proliferation \[[@cit0001], [@cit0002]\].

Ultrasonography (USG) is the first-line imaging examination in the suspicion of fibroids, as a high sensitivity and specificity test. Ultrasound scans can be performed transvaginally (transvaginal scan -- TVS) or transabdominally (transabdominal scan -- TAS); both scans have advantages and limitations, but, in general, transvaginal sonography is superior to transabdominal sonography in most cases of pelvic pathology. TVS is definitely more sensitive in the detection of small leiomyomas and is more useful in cases of retroverted and/or retroflexed uteruses. Moreover, TVS is helpful in patients with large amounts of bowel gas, in those unable to achieve adequate bladder filling, and in obese patients, where TAS is very difficult to perform. TAS was found to be superior in the diagnosis of fundal myomas; nevertheless, TVS is helpful in further assessment of such pathologies. The biggest limitation of TVS is the shallow depth of the scan, thus large or pedunculated myomas may be out of the scan in high-frequency probes with short focal lengths. A very important fact is that both TVS as well as TAS are totally operator-dependent types of examination, so their efficiency always depends on the knowledge and skills of the operator \[[@cit0003]--[@cit0006]\].

Whether leiomyoma is symptomatic or not, and if it is, which symptoms are present, depends primarily on its size and location ([Fig. 1](#f0001){ref-type="fig"}, [2](#f0002){ref-type="fig"}). In general, large leiomyomas can compress the surrounding organs and tissues, for example the bowel, bladder, or pelvic ligaments, causing constipation, dysuria, or even back pain by compressing the lumbar plexus. Large leiomyomas may also be palpable through the abdominal wall. Leiomyoma classification by FIGO lists the main types of fibroids according to their localisation: intracavitary fibroid, submucosal fibroid (least common), intramural fibroid (most common), subserosal fibroid, and pedunculated fibroid ([Fig. 1](#f0001){ref-type="fig"}) \[[@cit0007]\]. Some leiomyomas may inhibit normal vaginal deliveries, causing haemorrhage or ulceration in the case of cervical localisation. Submucosal leiomyomas may cause heavy bleeding if they protrude into the endometrial cavity and are usually the reason for long, painful menstruation, with blood clots or abnormal uterine bleeding throughout the menstrual cycle. Abnormal bleeding can cause anaemia, headaches, general debilitation, dyspnoea, or even circulatory failure. Additionally, submucosal and intramural leiomyomas may affect fertility by inhibiting sperm transport and interfering with normal implantation. Subserosal and pedunculated leiomyomas may cause symptoms by the abovementioned pressure effect exerted on surrounding tissues and may also be the reason for acute pelvic pain if it comes to necrosis or torsion of previously asymptomatic leiomyoma by torsion of the peduncle. Leiomyomas may also appear outside the uterus in extrauterine sites such as: ligaments of the pelvis, fallopian tubule, cervix, or vagina. Any leiomyoma may undergo internal haemorrhage, fibrosis, calcification, atrophy, or several types of degeneration \[[@cit0008]--[@cit0010]\].

![FIGO classification of fibroids \[[@cit0007]\]](MR-16-31499-g001){#f0001}

![**A**) Ultrasound image of intramural leiomyoma -- FIGO-3, visible peripheral vascularisation. **B**) Ultrasound image of pedunculated leiomyoma -- FIGO-7, visible vascularisation of the peduncle](MR-16-31499-g002){#f0002}

The diagnosis of leiomyomas since the 1970s has been based on ultrasonography, and since the 1980s when transvaginal scans were introduced, this became a gold standard. Nowadays ultrasonography is the first-line imaging modality in the detection and evaluation of uterine leiomyomas. During ultrasound examination leiomyomas usually appear as well-defined, solid, concentric, hypoechoic masses that cause a variable amount of acoustic shadowing. However, depending on the level of calcification or/and the amount of fibrous tissue, leiomyomas may present different echogenicity, usually hyperechogenic or isoechogenic. Calcifications are seen as echogenic foci with shadowing. Sometimes leiomyomas may have anechogenic components as a result of progressing necrosis. In some difficult cases when leiomyomas are small and isoechogenic to the myometrium, the only visible ultrasound sign may be a bulge in the uterine contour. Leiomyomas of lower uterine segments like the cervix may obstruct the uterine canal. Consequently, the accumulation of fluid in the endometrial canal might be easy to notice during the examination \[[@cit0005], [@cit0011]\].

During the examination of leiomyomas differential diagnosis is extremely important. Some of the most common misdiagnosed pathologies are adenomyosis, solid tumours of adnexa, and endometrial polyps.

Adenomyosis is a difficult to diagnose pathology, due to the lack of significant pathognomonic signs and clinical findings, as well as differences in the histological criteria of adenomyosis recognition. Therefore, intramural leiomyomas are often misdiagnosed as adenomyosis and vice versa. However, some ultrasound features may be helpful in establishing the proper diagnosis. The following findings are suggestive of adenomyosis: globular uterine enlargement without the presence of leiomyomata, cystic anechoic spaces or lakes in the myometrium, subendometrial echoic linear striations, uterine wall thickening, heterogeneous echo texture, obscured endometrial/myometrial border, and thickening of the transition zone \[[@cit0012]\].

Subserosal fibroids and adnexal masses are pathologies that may be very difficult to distinguish. Sometimes subserosal fibroids can be pedunculated or predominantly extra-uterine. As a consequence, on ultrasound they might look similar to ovarian tumours. Because of the large fibrous component, ovarian Brenner tumours and fibrothecomas might show a low signal on T2W scans, and sometimes the proper diagnosis is not made until surgery. Another very useful tool in the diagnosis of leiomyomas is colour Doppler ultrasonography. This technique shows circumferential vascularity, blood flow, and arterial supply of the fibroid. Nevertheless, necrotic leiomyomas or those that undergo torsion do not present any blood flow \[[@cit0011], [@cit0013]\].

Intrauterine benign masses, such as endometrial polyps and submucosal fibroids, are sometimes misdiagnosed, which may result in improper treatment and possible harm to the patient. Homogeneous hyperechogenic masses in the uterine cavity on ultrasound are highly suggestive of endometrial polyps, but the myometrial echogenicity of uterine fibroids may vary and be hypoechogenic, isoechogenic, hyperechogenic, or mixed, which depends on the size and nature of the fibroid. Colour Doppler may be useful in distinguishing polyps from submucosal fibroids based on the vascularity of the lesions ([Fig. 3](#f0003){ref-type="fig"}). Multiple, circular feeding vessels are characteristic for fibroids, whereas a single feeding artery can be observed in most polyps. Strain elastography complements sonography in the assessment of intrauterine lesions. Strain elastography may be used to visualise the different stiffness of endometrial polyps and submucosal leiomyomas. Additionally, hysterosonography might be an important addition to TVS in accurate delineation of submucosal and intracavitary leiomyomas ([Fig. 4](#f0004){ref-type="fig"}). For further diagnostics a 3D TVS may be combined with saline instillation into the uterine cavity to differentiate submucosal leiomyomas and endometrial polyps. Three-dimensional saline contrast sonohysterography may provide even more information in this aspect \[[@cit0005], [@cit0014], [@cit0015]\].

![Characteristic features of polyps and leiomyomas in ultrasound scans: **A**) heterogeneous mass in the uterine cavity -- fibroid, **B**) multiple feeding vessels, characteristic for fibroids, **C**) homogeneous hyperechogenic mass in the uterine cavity -- endometrial polyp, **D**) a single feeding artery typical for polyps](MR-16-31499-g003){#f0003}

![Sonohysterographic images of the submucosal fibroids. **A**) 2-D ultrasound scan showing a uterus with a small submucosal fibroid emanating from the anterior wall (arrow). **B**) 3-D -- two fibroids emerging from posterior and anterior wall of uterus (arrows)](MR-16-31499-g004){#f0004}

The pathology in which misdiagnosis results in the most negative consequences is the previously mentioned leiomyosarcoma. This rare malignant tumour is associated with very poor prognosis for the patient. It is difficult to distinguish between benign leiomyoma and malign leiomyosarcoma because the presenting symptoms are very similar. Clinically both of them are focal masses within the uterus and both often have central necrosis. There is no pelvic imaging technique that can reliably differentiate between them because both of them may show: mixed echogenic and poor echogenic parts, central necrosis, and colour Doppler findings of irregular vessel distribution, low impedance to flow, and high peak systolic velocity. In this situation, magnetic resonance might be helpful; however, it does not provide a definite diagnosis \[[@cit0013], [@cit0016], [@cit0017]\].

In some cases, magnetic resonance imagining (MRI) provides additional information as a means of further diagnostics in patients in whom ultrasound findings are confusing. With a specificity of 100%, accuracy of 97%, and sensitivity in the range 86-92%, it is a great ally in the diagnosis of leiomyomas. Additionally, MRI is helpful in the assessment of the anatomy of the uterus and ovaries as well as in planning of myomectomy. In T1 and T2 MRI scans, leiomyomas appear as areas of low or intermediate signal with sharps margins \[[@cit0018], [@cit0019]\].

The importance of computer tomography (CT) scanning is unfortunately limited by the similar attenuation characteristics of fibroids and healthy myometrium; therefore, some leiomyomas might be overlooked. However, due to the superior contrast differentiation of CT scanning, calcified or necrotic fibroids may be more visible than on USG or MRI. Leiomyomas might distort the normal smooth uterine contour and appear as soft tissue density lesions with central or peripheral calcification \[[@cit0020], [@cit0021]\].

Ultrasound examination is the basic imaging test confirming the existence of fibroids, allowing the differentiation of myomas with adenomyosis, polyps, ovarian tumours, and pregnant uterus.
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